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DETAILED ACTION 

This action is in response to the Amendment filed 3 August 2006 

Claim Rejections - 35 USC§103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 5, 11, 12, 15, 19-23, 37-39, 41, 45, 47, 48, 51, 55-59, 67, 68, 71, and 72 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent Publication No 
2003/0067570 to Okamoto et al. in view of U.S. Patent Publication No. 2002/0003596 to Kim. 

Regarding claims 1, 19-22, 37, and 55-58, Okamoto discloses a liquid crystal display 
device (figures 23-28) comprising: a first substrate (29) including a TFT (21) formed thereon 
(figure 24); a first electrode (20) formed on the first substrate and electrically connected to the 
TFT (connected through 22, see paragraph 0437); a first insulating layer (25) formed on the first 
substrate including the TFT and the first electrode (figure 4), the first insulating layer having a 
window (opening at transmission display region 10) to expose a portion of the first electrode (see 
figure 24); a second electrode (19) formed on the first insulating layer and electrically connected 
to the first electrode (paragraphs 0436-0437) within the window along the periphery of the 
window (see figures 23, 24, and 28), the second electrode having an opening (see figure 24) to 
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expose the predetermined region of the first electrode, the window; a second substrate (62) 
including a third electrode (502) thereon (figure 27); a first gap between the surface of the third 
electrode and the predetermined region of the first electrode (see figure 27 - gap between 
electrode portion 20 and electrode 502 in the transmission region 10); and a second gap between 
the third electrode and the second electrode (figure 27 - gap between top of 19 and electrode 502 
in reflection display region 9), wherein the gaps include a liquid crystal layer (1). 

Okamoto fails to disclose that the color filter layer is continuously formed throughout the 
window region and the non- window region, but rather Okamoto discloses only partial coverage 
of the reflection window region by a color filter having the same thickness as in the transmission 
region, in order to provide sufficient brightness in the reflection mode (see paragraph 0455). 

Kim teaches that a color filter substrate (110) may advantageously be formed by 
providirig the color filter layer (130,132,134; alternately, 130a,b) continuously over the reflection 
and transmission regions (see figures 8, 9F, 10), where the color filter in the transmission region 
(window region) is twice the thickness of the color filter in the reflection region (non-window 
region; see paragraph 0051, 0075-0076), the thickness change being achieved by use of a 
thickness adjusting member (172, 190) upon which the color filter is disposed. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the color filter substrate taught by Kim in the LCD device of Okamoto. The 
rationale is as follows: A person having ordinary skill in the art would note that Okamoto 
indicates that the goal of the color filter substrate is to achieve sufficient brightness and sufficient 
color integrity when fimctioning in the reflection mode (see Okamoto, paragraphs 0449- 
0455,0462). Since Kim indicates that a continuous color filter with a reduced thickness in the 
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reflection region advantageously achieves sufficient brightness and color integrity in the 
reflection mode, as required by Okamoto, and further provides the advantages of allowing for 
nearly identical brightness and color purity for both the transmission and reflection modes (see 
Kim, paragraphs 0031-0032), a person skilled in the art would have been motivated to use the 
color fiher of Kim to achieve this uniformity. 

Regarding claims 2, 3, 38, and 39, Okamoto discloses that the first electrode is a 
transmission electrode for transmitting light supplied from a source intemal to the device, and 
the second electrode is a reflection electrode for reflecting light supplied from a source external 
to the device (see paragraphs 0429-0431; figures 24 and 27). 

Regarding claims 5 and 41, Okamoto fails to specify the relative gap dimensions. 
Kim teaches that the first gap is about twice as long as the second gap (see paragraphs 
0014-0019, 0086). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify that thie first gap in Okamoto be about twice as long as the second gap, as 
suggested by Kim. The rationale is as follows: A person having ordinary skill in the art would 
have been motivated to provide first and second gaps such that the first gap is twice as long as 
the second gap, because doing so ensures that the light from the reflection and transmission 
modes will have the same path length and phase, thus improving the performance of the device 
(see Kim, paragraphs 0014-0018). ' 
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Regarding claims 11, 12, 15, 47, 48, and 51, Okamoto discloses a gate driving circuit 
region and section (line 23 drives the gate of the TFT; see figures 23, 24, 28; paragraphs 0438- 
0439), wherein the insulating layer is absent only in the transmission display region (paragraphs 
0436-0439; figures 23, 24), and wherein the gate driving line is not located in the transmission 
region (paragraph 0438), such that the insulating layer is present over the gate driving circuit (see 
figures 23-24). 

Regarding claims 23 and 59, Okamoto discloses homogeneous aUgnment at a tilting 
angle of about zero degrees of the liquid crystal layer (see paragraphs 0205-021 1). 

Regarding claim 45, Okamoto discloses that the first conductive layer is made of ITO 
(paragraph 0436). 

Regarding claims 67, 68, 71, and 72, Okamoto discloses that an end portion (portion of 
19 contacting electrode 20) is formed on the first electrode exposed via the opening (figures 23 
and 24), and wherein the window (region between insulating layer portions 25) is larger than the 
opening (region between bottom portions of 19; see figure 24). 

3. Claims 8, 13, 14, 17, 18, 43, 49, 50, 53, and 54 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Okamoto et al. in view of Kim, as applied to claims 1 and 37 above, and 
fiirther in view of U.S. Patent No. 6,295,109 to Kubo et al. 
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Regarding claims 8, 13, 43, and 49, Okamoto as modified by Kim fails to disclose that 

« 

the insulating layer is a photosensitive acryl resin having a thickness in the range of 0.5 microns- 
2.5 microns. 

Kubo discloses that the insulating layer is a photosensitive acryl resin having a thickness 
of 2.5 microns (see column 49, lines 50-55; column 50, lines 10-20), where the photosensitive 
acryl resin has a lower dielectric constant than the liquid crystal layer measured in a parallel or 
perpendicular direction. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the LCD structure of Okamoto as modified by Kim, such that the first 
insulating layer is a photosensitive acryl resin having a thickness of 2.5 microns, as taught by 
Kubo. The rationale is as follows: A person having ordinary skill in the art would have been 
motivated to use a photosensitive acryl resin, because doing so allows for the reflection 
irregularities to be directly patterned into the insulating layer, without the need for additional 
photoresist deposition and removal steps, thus decreasing the cost and complexity of fabrication, 
as is appreciated by one skilled in the art (also see Kubo, column 49, lines 49-55). Since Kubo 
shows that a photosensitive acryl resin having a thickness of 2.5 microns provides the advantage 
of enabling direct patteming of the insulating layer while retaining properties suitable for use as 
an LCD insulation layer, it is well within the purview of a person skilled in the art to select such 
materials. 

Regarding claims 14, 17, 18, 50, 53, and 54, Okamoto discloses an LCD structure 
including a TFT having a gate layer (23), source and drain layers (22 and 28), and a layer 
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between the two that is understood to be a gate oxide layer, where the gate oxide layer extends 
over the entire pixel array (see figure 24). Okamoto, however, does not specifically state that the 
layer overlying the gate line and provided under the transmission electrode (20) in the 
transmission display section is properly interpreted as an insulating layer. 

Kubo shows a TFT structure substantially similar to that of Okamoto wherein a gate 
oxide layer (54, acting as the "second insulating layer") is provided on the first substrate, and 
includes a contact hole (portion 'at' item 66 of figure 29a), wherein the first electrode is 
connected to the TFT in the contact hole (see figure 29a). Since the gate oxide layer is only 
removed at the transmission window, it extends into the gate driving circuit region and over gate 
lines 53 (also see column 55, lines 52-6Q), 

it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the LCD of Okamoto as modified by Kim, by including a second insulating 
layer, as suggested by Kubo, such that the first electrode and TFT are connected through a 
contact hole in the second insulating layer, as fiirther suggested by Kubo. The rationale is as 
follows: A person having ordinary skill in the art would recognize that a gate oxide layer must 
be present in a TFT in an LCD, as is illustrated by Kubo (see figure 29). Since Kubo further 
illustrates that the gate oxide layer can be used to control the point of connection between the 
source/drain electrode of the TFT and the transmission electrode of the pixel, thus preventing 
any shorting between electrodes or the TFT active region, a person skilled in the art would use 
the TFT structure taught in Kubo to provide the gate oxide layer and control the interconnections 
between the electrodes. 
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4. Claims 16 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto et al. in view Kim, as applied to claims 15 and 51 above, and further in view of U.S. 
Patent Publication No. 2003/0071944 to Baek. 

Okamoto as modified by Kim fails to teach that the gate driving circuit region is formed 
firom amorphous silicon. 

Baek discloses that the gate driving circuit region is formed from amorphous silicon 
(paragraphs 0045-0048). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made' to modify the gate driving circuitry of Okamoto as modified by Kim, such that the 
gate line structure includes amorphous silicon, as suggested by Baek. The rationale is as 
follows: A person having ordinary skill in the art would have been motivated to include layers 
of amorphous Si in the gate line and gate driving circuitry, because doing so allows for good 
ohmic contacts between the metal gate lines and the semiconductor material of the TFT, while 
allowing for a reduction in the number of layer deposition steps and photolithography steps (see 
Baek, paragraphs 001 6, 0020, 0027). 

Allowable Subject Matter 

5. Claims 24-26, 28, 29, 36, 60-62, 64-66, 70, and 73-78 are allowed. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
The primary reason for allowance for claims is the specifically claimed lamination of 

insulating layers and electrodes, and particularly the limitations that the first electrode is 
provided on an insulating layer covering the TFT, and that the second electrode does not contact 
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the first electrode at the contact hole (claims 24 and 60) or that it does contact the first electrode 
along a periphery of a window formed in the second insulating layer (claim 75), in addition to 
the other limitations in the claims. 

The prior art of record including a first electrode formed on an insulating layer covering 
the TFT either teaches contacting the second electrode with the first electrode in the contact hole 
and not in the window (see US 6,620,655 to Ha et al. for example), or teaches structures wherein 
the first electrode does not connect to the TFT through a contact hole in the first insulating layer, 
but rather, connects to the TFT only through the second electrode (see US 7,015,996 to 
Sakamoto et al, for example). The prior art, however, provides no motivation for altering the 
contact structures such that the claim hmitations are met. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-3, 5, 8, 1 1-23, 37-39, 41, 43, 45, 47-59, 
67, 68, 71, and 72 have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS firom the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier conmiunications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for vmpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jennifer M. Dolan 
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